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p ™ AP^/ARfiTTMENTS 
Applicant thanks the Examiner for a thorough review of the above-referenced 
application. Applicant notes with appreciation the Examiner's indication that Claims 1 6-33 are 
allowed and that Claims 7, 8, and 13-15 contain allowable subject matter and would be allowed 
if rewritten in independent form including all of the limitations of the base claim and any 
intervening claim, Independent Claim 1 as been amended to more clearly define the invent^ 
as explained more fully below. Applicant requests reconsideration of Claims 1-15 in v,ew of the 
Amendments and Remarks set forth herein. 

Invention 

Re present invention provides structural assemblies, and methods and apparatuses for 
producing the same, th^th^^^ 

According to one embodiment of the present invention, as recited in amended independent Clann 
1 there is provided a structural assembly that includes a friction stir weld joint joining first and 

second sfcucturalmem^ ^ . 

Motion stir weld joint com^^ 

t^jherebvinhibi^^ 

According to another embodiment of the present invention, as recited in independent 
Claim 4 there is provided an apparatus for attachment to a rotatable spindle for formmg a 
Motion sth weld jomt. The appara^ 

communication with the spindle and wherein the friction stir welding tool defines a ca^ty. The 
apparatus includes at least one heater adapted to thermally communicate with the fncuon sur 
welding tool to thereby heat the tool, and w herein the at least n r,e heater is at least partially 

^ -vitv of the friction stir weldine tool According to yet another embodiment of 
the present invention, as recited in independent Claim 9, there is provided an apparatus for 
friction stir welding at least one structural member. The apparatus includes a machine having a 
rotatable spindle and a friction stir welding tool in rotatable communication wim the spmdle. 
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The apparatus includes at least one heater adapted to thermally communicate with the friction stir 
welding tool to thereby heat the tool, and whereintl^^ 
pWtrioallv insult fVom the at least one structural member. 

Friction stir welding is utilized to join workpieces to. form structural assemblies m which 
the weld joint is autogenous and is created by the solidification of the plasticized parent 
materials. However, the frictional heat necessary to plasticize the workpiece matenal duxmg 
friction stir welding can degrade the material properties of the parent materials, particularly when 
friction stir welding precipitation hardened parent materials, which have improved mechamcal 
properties obtained through solution and precipitation heat treatments. When friction sur 
welding precipitation hardened workpieces, the joined workpieces commonly require additional 
precipitation hardening or a resolution heat treatment to recover the parent matenal properties. 
While resolution heat treating improves the material properties of the joined workp.eces, the 
resolution heat treatment typically results in appreciable grain growth in the friction sttr weld 
joint The large grains in the friction stir weld joint resulting from tire resolution heat treatment 
adversely affect the material properties of the weld joint, including reducing the hardness, 
ductility, resistance to intergranular corrosion, and fatigue resistance. Conventional efforts at 
reducing material property degradation of friction stir weld joints during post-weld heat 
treatments have involved shortening the duration of the post-weld solution heat treatment, post- 
weld annealing prior to the solution heat treatment, and surface peening. However, these 
approaches have not been effective in reducing the grain growth of friction stir weld joints 
during post-weld solution heat treatments. 

In seeking to minimize the degradation of the material properties of friction stir weld 
joints during post-weld heat treatments, the inventor of the present invention ignored the 
conventional wisdom that heating the friction stir welding tool could further degrade the matenal 
properties of the joined workpieces in the weld zone. In fact, the inventor of the present 
invention is believed to be the first to recognize that by heating the friction stir welding tool prtor 
to and/or or during welding, the weld joint would comprise a refined grain structure having 
substantially no residual strain so as to inhibit grain growth during post-weld heat treatments. 
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n ation* Tinder ""^S 1 "*flrt and 

The Office Action rejected Claims 1 and 3 under 35 U.S.C. § 102(e) as being anticipated 
by U.S. Patent No. 6,168,067 to Waldron et al.; U.S. Patent No. 6,398,883 to Forrest et al.; and 
U S Patent Application Publication No. US 2002/0121319 to Chakrabarti et al. Clatm 2 was 
rejected under 35 U.S.C. § 102(e) as being anticipated by the Waldron '067 paten, Claims 4-6 
and 9-12 were rejected under 35 U.S.C. § 102(e) as being anticipated by U.S. Patent No. 
6 554 175 Bl to Thompson, and were rejected under 35 U.S.C. § 102(b) as being anticipated by 
PCT Publication No. WQ98/5 1441 to Larsson. To the extent that the rejecuons would be 
applied against Claim 1 as amended, and Claims 4 and 9 as originally presented, Applicant 
would respectfully traverse. 

The Waldron '067 patent discloses a method for reducing material property degradation 
during friction stir welding. As disclosed in Waldron, first and second structural members are 
solution heat treated at a fust predetermined temperature schedule and are then quenched to a 
predetermined temperature at which the structural members are in a nonequilibrium state and 
have an incomolete temper. The fust and second structural members are then j oined by factum 
stir weldino to form a structural assembly. The structural assembly is then aged, such as by 
precipitation heating, at a second predetermined temperature schedule to stabilize the material 

properties of the resulting assembly. 

The Forrest '883 patent discloses a method for selectively improving the strength, 
toughness and fatigue resistance of a structural member by identifying a region of the structural 
member having comparatively high operational stress and, thereafter, mixing the regton of the 
structural member having the region of comparatively high operational stress with a rotatmg 
friction stir welding probe As disclosed in Forrest, the structural member can undergo 
precipitation hardening to improve the material properties of the unmixed portions of the 
structural members either before or after locally refining the grain structure of the structural 
numbers. To mitigate the effects of residual stress between the mixed and unmixed portions » 
post-weld heat treatments, Forrest discloses that the regions of locally refined grain structure 
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should be sufficiently heated during mixing, for example, using the frictional heat generated 
during welding. 

The Thompson < 175 patent discloses a friction stir welding machine for clamping metal 
pieces to be welded in their desired positions. As disclosed in Thompson, in order to mitigate 
the thermal expansion of the pin tool and mechanism during the weld start transient, the pm tool 
181 shoulder tool 189 can be electrically preheated to weld temperature. 

The Chakrabarti '319 application discloses aluminum alloy products having improved 
strength and faccure toughness in thick gauges. As disclosed in Chakrabarti, the alloy has a 
reduced quench sensitivity so that the alloy will exhibit an improved retention of its strength, 
fatigue, fracture toughness and/or corrosion resistance properties in its heat affected zone after 
welding. 

The Larsson '41 1 application discloses a welding assembly for friction stir welding. As 
disclosed in Larsson, in order to obtain the desired welding temperature more rapidly, it is 
possible to supply extra heat prior to and/or during the welding operation. Larsson also discloses 
supplying the body and/or pin with extra heat during and/or after the welding operation to 
prevent mat the body and the pin from being permanently bonded to one another. 

Inde pendent Claim 1 

As recited in amended independent Claim 1, the structural assembly includes a friction 
stir weld joint joining first and second structural members at least partially along an interface 
defined therebetween. The friction stir weld joint comprises a refined grain structure having 
substantially no residual strain to thereby inhibit grain growth during post-weld heat treatments. 
The Waldron '067 patent, Forrest '883 patent and Chakrabarti '319 application do not teach or 
suggest either singly or in combination, a structural assembly having a weld joint comprising 
JLl .rain tru e — '-i™ substantiaUv no residual strain to m^eby inhibit Prain growth 
^r^Hto treatments. Instead, the Waldron '067 patent discloses a structural 
assembly having a friction stir weld joint in^npn^m librium state and hav Jr^mineomple^ 
temper prior to aging. The Forrest • 883 patent discloses mitigating the effects of residual stress 
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^t^^^ not a grain structure that inhibits grain growth during 

post-weld beat treatments. And the Chakrabarti '319 application discloses an alummum alloy 
having a reduced quench sensitivity so that the alloy will exhibit an improved retention of its 
strength fatigue, fracture toughness and/or corrosion resistance properties initsJ^.Mat^ 

»«*r welding, not during or after a post-weld heat treatment. Accordingly, Apphcant 
xespectfully submits that the rejection of independent Claim 1 under 35U.S.C. § 102(e), as well 
as the claims that depend therefrom, should be withdrawn. 

Tnrienendent riaims 4 and 9 

As recited in independent Claim 4, the apparatus for attachment to a rotatable spindle for 
forming a friction stir weld joint includes a friction stir welding tool in rotatable commumcaUon 
with the spindle and wherein the friction stir welding tool defines a cavity. The apparatus also 
includes a, least one heater adapted to thermally communicate with the friction stir weldmg tool 
to thereby heat the tool, and whorHn the at least one h^ter is at least partia llyj^ceiyed^ 
g ^ il ^^ As recited in independent Claim 9, the apparatus for 

friction stir .-elding at least one structural member includes a machine having a rotatable spindle 
and a friction stir welding tool in rotatable communication with the spindle. The apparatus also 
includes at least one heater adapted to thermally communicate with the friction stir weldmg tool 
to thereby heat the tool, and wherein the at least one heater is structured s o^edecu^ 
insulated from tne at leas t one structural member. 

The Thompson 475 patent and Larrson ■ 441 application do not teach or suggest, e,ther 
singly or in combination, an apparatus for attachment to a rotatable spindle having at least one 
header adapted to thermally communicate with the friction stir welding tool to thereby heat the 

tool 1 therein the at least nn« heater is „ U p a rt iall y received in the cavirv of the frichon 

stjrweldir^ol. Similarly, the Thompson • 175 patent and Larrson ■ 441 application do not 
teach or suggest, either singly or in combination, an apparatus for friction stir welding at least 
one structural member, v^here in the at least one heater is strum,** so as to be ele ctncally, 
jugulated, from the, at least one structural memb er. 
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Th. Office AcUon asserts to, it is invent that to electric heating means of Thompson 
and/or Larrson would have bean conuined wuhin a cavity of the friction stir welding 1+m 
.cited in independent Claim 4, since the hearing system of Thompson is used when we,dmg a, 
Z s,ow rafale to«don with reapec, to the shoulder and to heating system of Larason is us* 
fo/heating me body and pin. The Office Action also asserts that i, is inherent ma, to heaKr of 
„n aud-or Larrson is _ so as «, be electncaBy msn,a tt d from to » least one 
^ member, as recited in independent Claim 9, since Thompson is 
only to pin and the shonlder and Larsson is CectricaHy heating only the body and to pin. 
Applicant respectfully disagrees. 

as noted by to Federa, Circuit, »[.]o establish inherency, to extrinsic evidence »* 
mak e clear tot the missing descriptive matter is n_s« P— in the rhbtg described in to 
trance, and that i, wonld be so recused by persons or ordinary skill,' .n re Robertson, ,69 
F 3d 743 (Fed Cir. 1999) (emphasis provided, (citing Continent* Can Co. V. Monsanto Co. 
F ad P64 .268 (Fed. Cir. 1991). Applicant respectfully submits that in to present case to 
^ theory of inherency is a, best speculative and no, to basis of objective evidence or 
cogent technical reasoning. There is sintp.y no evidence of record demon Stt a„„g tot etto to 
Thompson • ,75 patent o, Larrson ■ 44, appHcation ••necessarily" Includes a friction s«r we dang 
«, defining a cavity srructured ,o at .east parttafiy receive ,. .east one beatct or a fnctrnn stir 
wel dmg too, having a heater and wherein to at .east one heater is structured so as to be 
^ectricafiy instated from to a, least one structura, member. Accordingly, Applicant 
respectfirUy submits that to rejections of utdependen, Cairns 4 and 9 under 35 U.S.C. J 102(b) 
and (e), as well as to claims that depend torefrom, should be wiUtdrawn. 
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CONCLUSION 

In view of the foregoing remarks, Applicants respectfully submit that all of the claims of 
the present application are in condition for allowance. It is respectfully requested that a Notice 
of Allowance be issued in due course. Examiner Stoner is encouraged to contact Applicant's 
undersigned attorney to resolve any remaining issues in order to expedite examination of the 
present application. 

It is not believed that extensions of time or fees for net addition of claims axe required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time are necessary to allow consideration of 
this paper, such extensions axe hereby petitioned under 37 CFR § 1 .136(a), and any fee required 
therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No. 16-0605. 

Resgectiilly submitted. 
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